criteria were as follows: (1) patients had lung tissue specimens obtained, and their primary pulmonary MALT lymphoma was confirmed by pathology; (2) patients had a complete clinical report, including chest computed tomography (CT), pathological findings, treatment record, and follow-up data.
Methods
The clinical data of the patients with pulmonary MALT lymphoma were collected from their medical records, and we performed follow-up of the patients via phone calls or at an outpatient clinic. The follow-up treatment, survival time, and progression-free survival were recorded. Progression-free survival refers to the time from the date of the pathologically confirmed diagnosis to the date of disease progression or last follow-up. Survival time refers to the time from the date of the pathologically confirmed diagnosis to the date of the patient's death or last follow-up. The time of death was recorded for deceased patients, and the cause of death was determined to rule out deaths that were not related to pulmonary MALT lymphoma.
Results

Clinical data
This study included a total of 13 patients, of whom eight were men and five were women, with a male to female ratio of 1.6:1. The patients' age of onset ranged from 21 to 67 years, with a median age of 59 years. The main clinical manifestations were as follows: chest discomfort (six patients), cough (two patients), fever (two patients), chest pain (one patient), and no obvious symptoms (two cases). Of the two patients who had no obvious symptoms, they were admitted to the hospital because of detection of a pulmonary shadow at a physical examination. For those patients who had a chest CT, the following findings were revealed: a pulmonary consolidation shadow with an air bronchogram (three patients), patchy shadows (three patients), mass shadows (four patients), and nodular ground-glass opacity (four patients). Ten patients had bilateral pulmonary lesions, while four patients also had mediastinal lymph node enlargement and one patient also had a pleural effusion. The patients' diagnoses upon admission were lung cancer (four patients), pneumonia (three patients), tuberculosis (three patients), giant lymph node hyperplasia (one patient), and diffuse interstitial lung disease (one patient); however, only one patient was diagnosed with lymphoma. One of the 13 patients also had coexisting Sjogren's syndrome. The patients' diagnoses were confirmed by the following methods: pathological examination of the surgically removed lung lesions (six patients), biopsy via bronchoscopy (four patients), and CT-guided lung biopsy (three patients). Both the pathological findings and immunohistochemical results suggested primary pulmonary non-Hodgkin extranodal marginal zone B-cell lymphoma of MALT.
Treatment and prognosis
Six of the 13 patients underwent surgical resection of the lung tissue lesions, of which three patients had four cycles of postoperative adjuvant chemotherapy. The regimen was either CHOP or R-CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone/prednisolone, with or without rituximab). One patient could not tolerate the side effects of chemotherapy, and the regimen was changed to two cycles of a fludarabine and cyclophosphamide (FC) regimen after two cycles of the CHOP regimen. Four patients had chemotherapy alone, with a regimen of either CHOP or R-CHOP, but one patient switched to a mitozantrone, cytarabine, and etoposide (MAE) regimen because of tumour progression. Three patients only had symptomatic and supportive treatment. No patients received radiotherapy.
The patients were followed for 12 to 132 months, and the median follow-up duration was 5 years. One of the 13 patients was lost to follow-up, so the follow-up rate was 92.3% (12/13). One patient experienced disease progression, 4 years after diagnosis, and died 11 years after diagnosis. Further, one patient died because of chemotherapy side effects within 2 years of diagnosis. The remaining 10 patients were still alive with no disease progression as of this report (Tables 1 and 2).
Discussion Epidemiology
The concept of MALT lymphoma was first proposed by Isaacson and Wright in 1983. 1) In 2000, WHO defined MALT as an independent type of B-cell lymphoma. Primary pulmonary lymphoma is very rare, and the most common histological type of MALT is the bronchial extranodal marginal zone B-cell lymphoma with a long disease course, slow disease progression, few systemic symptoms, and a low incidence rate. 2) In this study, the median age of onset was 59 years, and the age ranged from 21 to 67 years. There were nine patients over 50 years of age that accounted for 69% of the patients. This study was
Aetiology
The cause of the disease remains unknown. The incidence of gastric MALT lymphoma is closely related to a helicobacter pylori infection; however, the current belief is that the incidence of pulmonary MALT lymphoma may be associated with an infection or smoking. 4) In this study, 10 patients had a history of pulmonary infection, long-term smoking, or both that supports the related report. Another study found that some autoimmune diseases such as Sjogren's syndrome and Hashimoto's thyroiditis can promote the incidence of pulmonary MALT lymphoma, but the specific mechanism remains unclear. 5) In this study, one patient had MALT combined with Sjogren's syndrome.
Clinical manifestations
The main manifestations of the disease are chest discomfort, chest pain, respiratory symptoms such as a cough and expectoration and non-specific symptoms such as fever. In this study, only two patients (15.4%) had no obvious discomfort and sought medical help because of detection of a pulmonary shadow upon a physical examination. The majority of pulmonary MALT lymphoma is confined to the primary lesion; however, it was reported that patients with pulmonary MALT lymphoma have simultaneous oesophageal, stomach, colon, pleural, or thymus involvement. 6) Therefore, gastroscopy is recommended to exclude the involvement of the mucous membrane in other regions, after the diagnosis of pulmonary MALT lymphoma is confirmed, especially in those patients with gastrointestinal symptoms or a combined helicobacter pylori infection. In the study patients, no mucous membrane involvement in other regions was found.
Imaging features
Chest CT is an important examination for the diagnosis of this disease. The imaging manifestations of MALT are complex, but not typical. They include a pulmonary consolidation shadow, nodular shadow, mass shadow, and ground-glass opacity, which may be revealed by a bronchogram. 7) In some patients, mediastinal lymph node enlargement and a pleural effusion can be seen but can also increase the difficulty in differentiating pulmonary MALT lymphoma from pneumonia, tuberculosis, and lung cancer. 8) In this study, the imaging findings were consistent with that of those reported in medical literature. Pulmonary consolidation is now considered the most common imaging manifestation; in particular, pulmonary MALT lymphoma should be considered if pulmonary consolidation is revealed by a bronchogram.
consistent with a report that pulmonary MALT lymphoma has a slightly higher incidence in men than in women, is more common in persons over 50 years of age, and is rare in persons younger than 30 years of age. 3) MALT: mucosa-associated lymphoid tissue; CT: computed tomography bendamustine with rituximab; 12) the efficacy of this regimen is comparable to that of R-CHOP, and its side effects are relatively minor. This regimen has been increasingly used as a first-line chemotherapy regimen for the treatment of MALT lymphoma. As radiotherapy can cause injury such as radiation pneumonitis, its application is limited. Troch, et al. observed 11 patients with pulmonary MALT lymphoma that were not treated immediately and found signs of spontaneous tumour regression in six patients. 13) The updated National Comprehensive Cancer Network (NCCN) guidelines of 2010 recommend follow-up only for some patients with non-gastric MALT lymphoma. Li, et al. thought for some patients with pulmonary MALT lymphoma that do not have any obvious clinical symptoms, especially those patients in whom chemotherapy may cause serious adverse reactions, immediate treatment may not be required, and periodic follow-up was the best choice. 14) In our study, disease progression only occurred in one patient, four years after diagnosis, and only one patient died because of chemotherapy side effects. The remaining 10 patients had progression-free survival; thus, we endorse the recommendation of Li, et al. However, for patients with confined pulmonary MALT lymphoma for which pathological specimens cannot be obtained using conventional methods, surgical resection is still the best option. This strategy may not only clarify the diagnosis, but also achieve good therapeutic results. Pulmonary MALT lymphoma is an indolent lymphoma with a slow progression and good prognosis. Its 5-year survival rate is up to 90%. 15) During the follow-up of the present study, disease progression only occurred in one of the 13 patients, and a patient who had more than
Diagnostic method
A confirmed diagnosis of pulmonary MALT lymphoma is dependent upon a biopsy. Generally, tissue specimens can be obtained through a percutaneous lung biopsy, bronchoscopy, or surgical resection. Immunohistochemistry and molecular detection are of significant importance in the diagnosis and differential diagnosis of MALT lymphoma. Pulmonary MALT lymphoma cells are derived from pulmonary interstitial and bronchial submucosal lymphoid tissue, and the main characteristic is small lymphocytic cell infiltration. Immunohistochemical results include the following: monoclonal B cells, CD20 + , CD79a + , Bcl-10-positive, CD3 − , CD45RO − , CD5 − , CD23 − , cyclin D1 − , CD10 − , and Bcl-2-negative. 9) For all patients in this study, their diagnoses were confirmed by pathology, and their immunohistochemical results were in line with those reported in medical literature.
Treatment and prognosis
Treatment of pulmonary MALT lymphoma is same as that of the other non-Hodgkin's lymphomas and includes surgery, chemotherapy, or surgery combined with postoperative chemotherapy. The specific treatment regimen is chosen based on a patient's condition. 10) Vanden Eynden, et al. thought proactive surgery was required for patients with confined pulmonary MALT lymphoma, which can be completely removed. 11) However, most scholars still recommend chemotherapy as the primary treatment. CHOP is still the most commonly used chemotherapy regimen; in this study, the main chemotherapy regimens were R-CHOP and CHOP. Some new chemotherapy regimens have been proposed in recent years, such as Atypical clinical manifestations and non-specific imaging findings, coupled with lack of clinician awareness, make pulmonary MALT lymphoma easy to misdiagnose as pulmonary inflammation, lung cancer, or tuberculosis. For patients with suspected pulmonary inflammation, lung cancer, or tuberculosis that have poor therapeutic results, pulmonary MALT lymphoma should be considered, and a timely pathological biopsy should be performed. For patients in whom specimens cannot be obtained using conventional methods such as bronchoscopy or CT-guided lung biopsy, proactive biopsy via surgery or surgical resection should be performed to clarify the diagnosis and guide subsequent treatment. Chemotherapy based on a CHOP regimen is the most important treatment for pulmonary MALT lymphoma, and rituximab in combination with chemotherapy has also been more widely used. Surgical treatment can achieve good results in patients with solitary and confined pulmonary MALT lymphoma. The prognosis of this disease is generally good, and the five-year survival rate is high. 16) 
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